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SECTION A 


Mark your answers to this section in pencil on the 
General Purpose Answer Sheet. 
Answer ALL questions in this section (Q. 1-40) 
Suggested time for SECTION A: 60 minutes, 60 marks 


Choose the ONE best answer. All questions are worth equal marks (1.5 marks each). 


1. Which one of the following is found in prokaryote cells as well as eukaryote cells? 


Nucleus 

Mitochondria 

Cell membrane 
Endoplasmic reticulum 


ey ea 


2. Which one of the following is found in plant cells but not animal cells? 


Chloroplast 
Endoplasmic reticulum 
Cytoplasm 
Mitochondria 


cai te 


3. Which of the following statements about the endomembrane system of cells is true? 


It includes the mitochondrial membranes 
It includes the chloroplast membranes 

It includes the nuclear membranes 

It is characteristic of prokaryote cells 


cai ae 


4. Which of following statements about cytoskeletons is false? 


They are made of proteins 

They help control cell shape 

They occur in both eukaryote and prokaryote cells 
They are rigid and do not change shape 


ee ee 


5. An organelle is best defined as: 


A structure within a cell that performs one or more functions 
A pore in the double membrane of the nucleus 
A small organ containing several cells 


te Oe 


The feeding structure of an amoeba 
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6. Which of the following lists sets of organisms are all prokaryotes? 


Bacteria and Protists 
Bacteria and Archaea 
Plants and Animals 
Bacteria and Viruses 


Pw oS 


7. Which of the following statements about mitosis is true? 


The number of chromosomes is doubled during mitosis 

Mitosis results in cells that are genetically identical to each other 
Mitosis occurs in both prokaryotes and eukaryotes 

Mitosis results in four daughter cells from one parent cell 


Per 


8. Which of the following statements about Protists is true? 


All protists have nuclei 

All protists have flagella 

All protists have chloroplasts 
All protists have cell walls 


ee ae i aa 


9. Which of the following is the best definition of a Protist? 


Single celled eukaryotes 

Any single celled organism 

Eukaryotes that are not Plants, Animals or Fungi 
Multicellular prokaryotes 


ceca le 


10. Fungi usually reproduce by: 


1. Spores 

2. Budding 

3. Binary fission 
4. Embryos 


11. Which of the following statements is correct? 


Complementary base pairing holds each nucleotide in one strand of DNA together. 
The base pairs in RNA are A T, and C G. 

DNA has a phosphate-base backbone 

Nucleotides have three components — Phosphate, sugar and base. 


Bow ue 
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12. Which of the following is true? 


1. 


2 
3. 
4 


Transcription occurs in Eukaryotes but not Prokaryotes 


. Translation takes place in the nucleus in Eukaryotes 


Translation occurs in the ER in Prokaryotes and Eukaryotes 


. Translation occurs on ribosomes in Eukaryotes and Prokaryotes 


13. Which of the following enzymes generates RNA from a DNA template? 


1. 


2. 
3. 
4, 


DNA polymerase 
RNA polymerase 
Reverse transcriptase 
DNA Ligase 


14. Select the step below that would NOT be involved in the construction of a recombinant 
DNA molecule using a bacterial plasmid: 


a a 


Isolation of plasmid DNA and gene of interest 

Digestion of plasmid and gene of interest with the same restriction enzyme 
Ligation of the fragments with ligase 

Insertion of plasmid into bacterial DNA for gene expression 


15. Which of the following statements about Meiosis is INCORRECT? 


1. 


2: 
3. 
4, 


Meiosis starts with one haploid cell and ends with four diploid cells 
Meiosis includes cell division during Meiosis I and Meiosis II 
Sister chromatids separate in Meiosis II 

Genetic variation within a species is facilitated by meiosis 


16. A different form of a gene that occupies the same position on a homologous chromosome 


is a: 


ee eae oie. 


Locus 
Phenotype 
Allele 
Chromatid 


17. A monohybrid test cross involving a yeti which was heterozygous for foot size (Ff) was 
performed. What is the expected genotypic frequency of the progeny after the test cross? 


1. 


2 
3. 
4, 


100% Ff 
100% ff 

50% Ff, 50% ff 

25% FF, 50% Ff, 25% ff 


18. Which statement is INCORRECT? 


1. 


2 
3. 
4 


Ploidy is unaffected by meiotic non-disjunction of chromosomes 


. Meiotic non-disjunction is the failure of homologous chromosomes to separate 


Meiotic non-disjunction is the failure of sister chromatids to separate 


. Meiotic non-disjunction introduces birth defects into a population 
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19. Which of the following is INCORRECT? 
1. Down’s syndrome is an example of an autosomal trisomy disease 
2. An additional Y chromosome is present in patients with Edwards syndrome 
3. A female affected with Turners syndrome may have only one X chromosome 
4. Individuals with Klinefelters syndrome have an additional X chromosome 


20. Which of the following is TRUE? 
1. Viruses are considered to be organisms since they can reproduce 
2. Viruses cannot reproduce within a host 
3. Viral particles contain proteins 
4. Viruses can infect only eukaryotic hosts since they cannot pass the bacterial and plant 
cell walls 


21. Which of the following is TRUE? Exergonic reactions: 
1. have a positive AG 
2. release energy 
3. produce complex molecules from simple reactants 


4. are not spontaneous 


22. Enzymes are required for nearly all biological reactions because: 

1. Most biological reactions have a low activation energy 

2. Most biological reactions proceed extremely slowly without an enzyme 
3. Most biological reactions are endergonic 
4 


. Most biological reactions have a high AG 


23. If the reaction A > B (AG 25 kJ/mol) is coupled to the hydrolysis of ATP (AG -57 kJ/mol), 
which ONE of the following statements regarding the overall reaction is correct? 


1. The AG of the overall reaction is -32 kJ/mol and the reaction will not proceed 
2. The AG of the overall reaction is 32 kJ/mol and the reaction will not proceed. 
3. The AG of the overall reaction is -32 kJ/mol and the reaction will proceed. 
4 


. The AG of the overall reaction is -100 kJ/mol and the reaction will proceed. 


24. Which statement about Glycolysis is TRUE? 


Glycolysis uses oxygen 
Glycolysis produces most of the ATP in aerobic cells 


Glycolysis produces CO2 


a Oe 


Glycolysis produces pyruvate 
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25. The following reaction occurs in anaerobic tissues: 
Pyruvate + NADH — lactate + NAD* 
Which of the following statements regarding this reaction is CORRECT? 


1. During this reaction NADH is oxidized. 

2. During this reaction pyruvate is oxidised. 

3. This is not a redox reaction. 

4. The NAD* from this reaction moves to the mitochondria. 


26. Choose the ONE most correct answer below: 
Which of the following high energy molecules are produced by the citric acid cycle? 


1. ATP/GTP 
2. NADH and FADH2. 
3. Acetyl CoA. 

4. 1 and 2 are both true. 


27. Which of the following lists correctly all main end products of photosynthesis? 


1. Carbon dioxide, water and sugar 

2. Ribulose 1,5 bisphosphate and oxygen 
3. Acetyl CoA and NADH 

4. Oxygen and carbohydrates 


28. The basal metabolic rate accounts for the largest component of energy use by most humans 
because: 


1. most people do too little exercise 

2. we use this to maintain our body temperature 

3. cells require a lot of energy to maintain ion gradients and renew proteins 
4 


. humans eat too much 


29. Which of the following statements about biological membranes in FALSE? 


1. Itis the cell boundary allowing control of movement of substances in and out of the cell. 
2. The basic structure of biological membranes is formed by a phospholipid bilayer. 

3. All molecules can move freely across biological membranes. 
4 


. It contains embedded proteins. 
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30. Which statement regarding movement of water across membranes in TRUE? 


1. Water diffuses easily through phospholipid bilayers. 


The direction of water flow in or out of a cell is determined by the osmotic potential of 
the cell and its environment. 


Water cannot cross cell membranes. 


. Ifacell is placed in a sea water solution water will flow into the cell causing it to swell 


and burst. 


31. Under neuroendocrine chemical signalling, where in the body do the chemicals released 


bind to receptors? 


1. 


Only on the cells that produce them. 


2. Anywhere in the body. 
3. 
4 


Only on distant target cells. 


Only on target cells located near the body's digestive system. 


32. What is the primary function of sensory neurons in the human body? 


1. 


To provide the Central Nervous System with information. 


2. To integrate sensory input. 
2: 
4. To carry electrical impulses to the Peripheral Nervous System. 


To influence muscle contraction. 


33. Why are mammalian lungs less efficient than avian air sacs? 


1. 


Avian air sacs are both moister and thinner than mammalian lungs. 


2. Avian air sacs always have a larger volume than mammalian lungs. 
3 
4 


. Air being inhaled and exhaled does not mix in avian air sacs. 


Air is richer in oxygen at the higher elevations at which birds fly. 


34. Which of the following is NOT a requirement of an efficient respiratory system: 


1. 


A large surface area to maximise gas exchange. 


2. A limited blood supply to avoid oxygen saturation. 
3. 
4. A moist surface to facilitate gas exchange. 


A concentration gradient over which molecules can diffuse. 


35. During animal digestion, the correct definition of the term ‘elimination’ is: 


ia ee 


The ingestion of live prey. 

The discharge of nitrogenous waste. 

The use of mechanical fragmentation to remove toxins from food. 
The discharge of undigested material. 
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36. Mammalian blood is comprised of approximately 55% fluid and 45% cellular 
components. What are the main cellular components of mammalian blood? 


1. Proteins and other nutrients. 

2. White blood cells. 

3. Erythrocytes, leucocytes, platelets. 
4. Leucocytes and platelets. 


37. Why is the process of saltatory nerve signal conduction so much faster than regular nerve 
signalling within a neuron? 


Saltatory nerve signals are more effectively lubricated. 
Saltatory action potentials are more intense. 
Saltatory action potentials only travel along part of the neuron. 


Os eee 


Saltatory conduction is energetically cheaper to produce. 


38. What is one of the main advantages of possessing an exoskeleton? 


It provides excellent protection against desiccation. 
It provides superior movement speed. 
It can grow with an organism. 


eS 


It is energetically cheap to produce. 


39. Excretion of compounds containing which chemical element is essential if an animal is to 
avoid the toxic waste products associated with digesting proteins? 


1. Oxygen. 

2. Flouride. 

3. Nitrogen. 

4. Carbon dioxide. 


40. What is one of the short-term responses facilitated by the chemical signal adrenaline (also 
called epinephrine) in the human body? 


Increased appetite. 
Increased fatigue. 
Increased digestion speed. 


a eg ae cao 


Increased blood pressure. 


Section B is on the next page 
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SECTION B Answer in answer booklet 


Answer each of Questions 41, 42, 43 and 44 


Question 41 (15 marks/15 minutes) 
Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 


a) 


b) 


c) 


Briefly explain where you would find the following structures in an animal cell, and what they do: 


cell membrane, nucleus, mitochondrion. (5 marks) 


Plant cells typically have cell walls, large vacuoles and chloroplasts. Where are each of these located 


in the cell, and what is their function? (5 marks) 


Which of the six structures listed in parts (a) and (b) would you find in a bacterial cell? Explain why 


the other structures do not occur in bacteria. (5 marks) 


OR 
PART B: Answer all of the following parts. 


a) 


b) 


c) 


What is the cell cycle? In simple terms, what happens during the three main phases of the cell cycle. 
(5 marks) 


Briefly explain how the process of mitosis ensures that each daughter cell receives an identical set 


of chromosomes. (5 marks) 


Cytokinesis occurs differently in plants and animals. Describe briefly how it occurs in each type of 
organism, and explain how this results from differences in cell structure between plants and animals. 
(5 marks) 


Question 42 is on the next page 
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Question 42 (15 marks/15 mins) 


Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 


You are given the sequence of a DNA coding strand below: 
5’ GATTACAATGGAGGTCCCGTAA 37’ 
a) Write down the full names of each of the DNA bases A, T, C and G. (2 marks) 


b) Copy the DNA sequence to your exam answer-book and write the sequence of the template strand 
underneath it, showing the 3’ and 5’ ends. (2 marks) 


c) Name the type of bond that holds two single strands of DNA together? (1 mark) 


d) Use the table below to determine the sequence of the amino acids in the protein polypeptide encoded 
by the DNA shown above. In your answer, write the mRNA sequence, underline each codon and 


write the amino acid underneath each line. (5 marks) 


e) The above sequence codes for a hypothetical protein called Alwayshungry. Draw a diagram to 


summarise the main steps involved in cloning the DNA into a bacterium. (5 marks) 


Codon Usage Table 


Second Letter 


UUU | Phe | UCU UAU Tyr |U ou | 

uuc ucc | Ser | UAC U a 

UUA UCA UAA Stop |UGA Stop 
UUG UCG UAG Stop |UGG Trp 


OR 


Question 42 part B is on the next page 
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PART B: Answer all of the following parts: 
Below is a pedigree of a growth disorder. 


L] Male White symbol = Normal G = Dominant allele 
O Female Black symbol = Affected g = Affected allele 


a) What is the most likely inheritance pattern of the trait in the above pedigree? Please explain your 
reasoning. (3 marks) 


b) What is the genotype of the individual III3? (1 mark) 


c) Identify individuals within the above pedigree that unambiguously carry the g allele but do not 
display the phenotype. (2 marks) 


d) Using the above pedigree, what is the probability that individuals 17 and II8 would have a third 
child with this disorder? Use a Punnett Square for your analysis. (6 marks) 


e) Is it possible for a female to be affected by this disorder? Please explain your reasoning using a 
Punnett Square. (3 marks) 


Question 43 is on the next page 
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Question 43 (15 marks/15 mins) 
Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 
Mitochondria are often said to be the “powerhouses” of the cell: 


a) 


b) 


OR 


Explain this statement by comparing ATP production of mitochondrial metabolism with ATP 
output of cytoplasmic metabolism (in eukaryotes). (5 marks) 
Outline the metabolic pathways that take place in mitochondria providing a list of inputs and 


outputs of each pathway. You can use a diagram if you wish. (10 marks) 


PART B: Answer all of the following parts: 
Explain the central role of ATP in the energetics of living organisms by: 


a) 


b) 


c) 


writing equations for the formation and hydrolysis of ATP and compare the free energy change 
of each reaction; (5 marks) 
describing an example of a metabolic reaction, pathway or enzyme that makes ATP; mention 
the source of energy in your answer; (5 marks) 
describing an example of a reaction or process that uses ATP; mention the requirement for 


energy in your answer. (5 marks) 


Question 44 is on the next page 
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Question 44 (15 marks/15 mins) 


Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 


a) Draw a simple schematic diagram of a vertebrate digestive system, similar to those found in 
humans or a toad. On this drawing, correctly place in position and label the following ten (10) 
structures: 


- anus 

- gall bladder 

- large intestine 

- liver 

- mouth 

- oesophagus 

- pancreas 

- salivary glands 

- small intestine 

- stomach (11 marks total) 


b) Name the four stages of food processing (4 marks). 


OR 
PART B Answer all of the following parts: 


The study of animal behaviour is founded in the use of Tinbergen's four guiding questions that were 
introduced in 1963. Answering these questions enables researchers to gain a holistic understanding of 
a particular behaviour, with this approach remaining popular even today. 


a) Name each of Tinbergen's four questions (4 marks). 


b) Using a single animal behaviour of your choice, provide an answer to each of Tinbergen's 
questions (8 marks). 


c) State which of these four questions are 'Proximate' or 'Ultimate' based (3 marks) 


END of exam paper 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so may result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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